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A-Train: 24 December 2008

AMSR-E 89V GHz AMSR-E Wind Speed, V06_200812241458_A

48 - 40 36 32

66
29 ¥9 99

05 25 ¥S 95 85 09
d Speed [m/s]

50 52 54 56 58 60 62 64

66
¥9 99

=

©|

N (=}
© (S}

Water Vapor Path [mm]

50 52 54 56 58 60
05 ¢S S 95 85 09




A-Train: 24 December 2008

AMSR-E 89V GHz

44 40 36

AMSR-E Wind Speed, V06_200812241458_A

-64_-60 -56 -52 -48 -44 -40 -36 -32 -28 -24
, 5

29 v9 99

Wind Speed [m/s]

50 52 54 56 58 60 62 64

0S5 25 vS 95 85 09

AMSR-E Water Vapor Path, V06_200812241458_A AMSR-E Rain Rate, V10_200812241458_A

-64_-60 -56 -52 -48 -44 -40 -36 -32 -28 -24 64 _-60 -56 -52 -48 -44 -40 -36 -32 -28 -24

b 7

a”

66

@
(=]
@
IS

62 64

29
85 09 29 ¥9 99

Rain Rate [mm/hr]

54 56 58 60 62 64 66
95

Water Vapor Path [mm]

50 52 54 56 58 60
0S 25 ¥S 95 85 09

50 52
0S 25 ¥S




24 December 2008

N

-Tra

A

200812241458_A

AMSR-E Wind Speed, V06

AMSR-E 89V GHz

40-

36 82 -

44 40

[s/w] paads puim

66 64 62

L

o
[

60 58 56 54 52 50

-64_-60 -56 -52 -48 -44 -40 -36 -32 -28 -24

V10_200812241458_A

AMSR-E Rain Rate,

_A

V06_200812241458

AMSR-E Water Vapor Path,

[fy/ww] ayey urey

66 64 62 60 58 56

54 52 50

-64_-60 -56 -52 -48 -44 -40 -36 -32 -28 -24

99 ¥9 ¢9 09 85 95 ¥§

¢S 0S

-64 _-60 -56 -52 -48 -44 -40 -36 -32 -28 -24

¥9 ¢9 09 85 9S ¥S

¢S 0S

-40 -36 -32

-44

CPR Reflectivity — Orbit 14144

___m__m____‘.___

20

-10

,JdaBZ]

-40

(wy) wbreH




Convective Shnow — GPM DPR
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Lake Effect Summary - January 8 - 10, 2015

Observed Snc ' all ¢(in) 110 PM Thu Jan

f@ﬁ NWS Buffalo. NY z
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Convective Shnow — GPM DPR
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TRMM Shallow Rain

TRMM Radar Observations of Shallow Precipitation over the
Tropical Oceans

DaviD A. SHORT AND KENIT NAKAMURA

Institute for Hydrospheric—Atmeospheric Sciences, Nagova University, Nagova, Japan
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TRMM Shallow Rain

The TRMM Precipitation Radar’s View of Shallow, Isolated Rain

CoOURTNEY SCHUMACHER AND RoOBERT A. Houze Jr.

Department of Atmospheric Sciences, University of Washington, Seattle, Washington

14 August 2002 and 17 March 2003

(d) Shallow, isolated pixels
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10-14), (c) convective pixel count (rain-types 20-25), and (d) shallow, isolated pixel count (ramn-types 15, 26-29).




TRMM Shallow Rain

“Warm Rain” in the Tropics: Seasonal and Regional Distributions Based
on 9 yr of TRMM Data

CHUNTAO LU AND EDWARD J. ZIPSER

Department of Meteorology, University of Utah, Salt Lake City, Utah
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Convective Snow (Pre-GPM)

How shallow?
Where?
Radiometric signatures?

-nvironmental conditions (TPW/T _2m)?




Cloud Thickness — Cumuliform Snow
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Shallow Snowtfall Fraction

135 W 90 W 45 W O 45 E 90 E 135 E %]

(Fraction = % of total snowfall occurrences)

Kulie et al. (2015): A Shallow Snowfall Census Using Spaceborne Radar. Submitted J. Hydrometeor.



Global Snowtfall: TPW/T 2m

Total Number of Occurences = 4.62288e+07
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GPROF V1.4: Cold surface (T < 255 K) a priori database




Global Snowfall: TPW/T 2m
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Global Snowfall: TPW/T 2m

Shallow Cumuliform Snowfall Onl
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Convective Snow: Radiometer Perspective

Shallow Cumuliform Fraction Deeper Nimbostratus Fraction

Unique Radiometric Signatures?
Greenland/N. Atlantic Ocean Focus




Convective Snow: Radiometer Perspective

Scattering Index (89 GHz) — Greenland Oceanic Snow (2006-2010)
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Convective Snow: Radiometer Perspective

Scattering Index (89 GHz) — Greenland Oceanic Snow (2006-2010)
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T T T llllll T T 7T Il'll'lr PP | T IIIIII T T IIIIII 30 T L llllll T T T IIIIII T .l‘-'l :llll
[ r=0.17 .=... r=0.55 o o
[ N=214497 * . .. | N=177877 - -

e | fr-r_r r r ot Tt 1| r 111 r 1T 17T

PR TN WY TR TN TN TR SRR SN [N TN SN TR SR TR TN SN SN S N SN S S S S

0

0.001 0.010 0.100 1.000 10.000 0.001 0.010 0.100 1.000
Snowfall Rate [mm/hr] Snowfall Rate [mm/hr]

Higher Frequency Scattering?
SSMIS + NEXRAD, GPM + NEXRAD
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150Ghz, 91GHz, and 37GHz Brightness Temperature Differences,
All Sites and Dates, Synoptic Cases, V2
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T191-T37 [K]

150Ghz, 91GHz, and 37GHz Brightness Temperature Differences,
All Sites and Dates, Cake-Effect Cases, V2
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89GHz (V) - 37GHz (V)

166GHz, 89GHz, and 37GHz (V-pol) T; Differences
All Sites and Dates, LE Cases
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89GHz (V) - 37GHz (V)

166GHz, 89GHz, and 37GHz (V-pol) T; Differences

All Sites and Dates, LE Cases
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166 + 183.3 GHz Information?

GPM and NEXRAD Observations
09 January 2015, 12247-12287

Composite Reflectivity
Derived From Mosaic3D
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Snowfall Observatory
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Nearly all data provided by National Weather
Service cooperative observers and snow spotters




Snowfall Observatory

Iée L. Bliven Poster #2%}i

Micro Rain Rain (MRR)




“Synoptic/System” Snow— 10 Nov 2014
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MRR Z, data for 2014-11-10
v 1

Altitude (kft)

Altitude (kft)

18
Time (UTC)

Particle Size
PIP(006) at MQT. 2014-11-10T23:50Z.(314). DSD (m™ mm™). log(DSD)

o o
N
1

D (mm)
S nS
L 1 1

L

o
—
o

oo
=
1 1

N
1

D (mm)
= n
1

N
1




Embedded Lake-Effect Snow - 11 Nov 2014

Reflectivity

MRR Z, data for 2014-11-11
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| ake-Effect Snow - 12 Nov 2014

Reflectivity

MRR Z, data for 2014-11-12
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Systematic PSD Differences?

Particle Size Distribution
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MRR Z, data for 2014-02-05
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MRR Z, data for 2014-02-05
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P Lake Effect Site (NWS Mar... +

www.ssec.wisc.edu/lake_effect/mqt/ (& Search

ser
Lake Effect Snowfall (NWS Marquette, Michigan)

Date: 08-Dec-2014 « Previous Day Next Day » ?

Reflectivity Fall Speed

MRR 7, data for 2014-12-08 MRR Fall Speed data for 2014-12-08
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Click on any of the above figures to enlarge

= Mark Kulie is a Researcher at the University of Wisconsin-SSEC and Principal Investigator of this project. Contact Mark

= Claire Pettersen is an Engineer and Researcher at the SSEC and responsible for data processing and web content. Contact Claire

= MRR quicklook figures produced using in house programs incorporating M. Maahn MRR snow retrieval methods. Reference

= PIP quicklook figures produced by Larry Bliven of the NASA Wallops Flight Facility

= Full dataset is available upon request - please contact above UW-Madison staff. Data will also be archived at a NASA data repository.
= The MRR and PIP are located at the Marquette NWS Office.

= This work is supported by a grant from The National A ics and Space Admini: ion (NASA).
Space Science and Engineering Center \
= University of Wisconsin-Madison 4
1225 W. Dayton Street A4
SSEC Madison, WI 53706 WISCONSIN

www.ssec.wisc.edu/lake_effect/mqt

Courtesy of Claire Pettersen
With expert contributions from Aronne Merrelli and Bill Bellon




Postfrontal Convective Snow

» Snowfall mode important
— Location
— Radiometric signatures
— Microphysical composition
— Environmental conditions
— GPROF retrieval evaluation




Postfrontal Convective Snow

Snowfall mode important
— Location

Radiometric signatures
Microphysical composition

Environmental conditions

— GPROF retrieval evaluation

* GPM high freq channels useful




Postfrontal Convective Snow

 Snowfall mode important
— Location
— Radiometric signatures
— Microphysical composition
— Environmental conditions (GPROF?)

* GPM high freq channels useful

» GV observations
— Systematic radar/microphysics differences
— Sub-1km extremely important

— Long term observations
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